Appendix A: Simple-LP Gradient Design Formulation 

To actually solve the gradient design problem using linear programming or SOCP, the matrix 
A and vector b are constructed using all of the constraints discussed in the text. For simple- 
LP formulation, the constraint matrix form is as follows: 



< 1 


0 


0 


0 


0 


0 


0 


0 > 




f ^ 1 


-1 


0 


0 


0 


0 


0 


0 


0 




6 


0 




n 


n 

V/ 


1 
i 


\J 


v 


A 
\J 




6 


0 


0 


0 


0 


-1 


0 


0 


0 






0 


0 


0 


1 


0 


0 


0 


0 






0 


0 


0 


-1 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 


0 


1 




6 


0 


0 


0 


0 


0 


0 


0 


-1 




6 


c. 


0 


0 


0 




0 


0 


0 




G' 

^max 


0 


0 


0 
0 


0 
0 


s, 

0 


0 

5, •■ 


0 
0 


0 
0 






G 

max 


U 


Cp 


0 


0 


0 




0 


0 


g,[a^-i] 






; 

0 


0 


0 

; 


: 

c, 


i 

0 

i 


: 

0 

: 


: 

0 

i 


: 

5, 




< 


GLx 
'. 


0 


0 


0 




0 


0 




Sp 


G,[iV-l] 

I gX^\ J 




^max 


aC, 


/3C, - 


0 


0 


aS^ 




0 


0 










0 


0 






0 


0 




^' 


0 


0 


aC, 


|8C, 


0 


0 


OSS', 








0 


0 


aCp 


/3C^ 


0 


0 


aSp 










yr/l-K 


77/2 TT 




0 


0 


0 


0 






-yr/2ir 


-yrjl-K ■■ 


• -7r/2ir 


-yr/l-K 


0 


0 


0 


0 






0 


0 


0 


0 


7r/27r 


yr/lic 


yr/2ir 


yr/l-K 






. 0 


0 


0 


0 


-yr/2-K 


- flltr ■ • 


• - yr/l-K 


-yr/l-K J 







Horizontal lines separate four different types of constraints: boundary constraints, 
cxurent constraints, voltage constraints and area constraints. Here Cp = cos (0p) and Sp = sin 
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{0p) with Gp defined as in Eq. 8. Also, = G^^ cos ^j^nd ^' = i/^cos^-^j . In the 

above expression, e can have different values for different constraints. (As described in the 
text, y is the gyromagnetic ratio, ris the sampling period, and xl) is defined in Eq. 7. 
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